The soil-water characteristic curve (SWCC) defines the relationship between the amount of water in the soil and the suction in the soil. The SWCC contains the fundamental information required to solve problems related to unsaturated soil mechanics. Other unsaturated soil properties such as permeability and shear strength can be predicted from SWCC. SWCC can be determined from experimental measurements or predicted from index soil properties.
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Experimental measurements provide more reliable SWCC than the SWCC predicted from the index soil properties. However, there is variability associated with SWCC regardless experimental measurement or prediction. This variability can affect the accuracy of predicting unsaturated soil properties. Therefore, it is necessary to understand the variability of SWCC before using it to predict other unsaturated soil properties.
In this research variability of SWCC during experimental measurements and data interpretation stage was investigated and discussed. Equations for quantification of variability in SWCC, determination of SWCC variables, hydraulic conductivity from the fitting parameters of best fit equations for SWCC were derived. The equations for estimation of wetting SWCC from drying SWCC using capillary model was also proposed. The variability of SWCC resulting from data interpretation with respect to soil volume change correction, number of data points adopted and suction range covered for the best fit procedure was presented and discussed. The variation in SWCC variables obtained from both the conventional graphical method and the equations proposed in this research was also presented. The variability of SWCC and hydraulic conductivity for residual soils in Singapore was also quantified using confidence limits proposed in this research. A new framework which incorporates the confidence limits was proposed for the prediction of SWCC for residual soils from the saturated hydraulic conductivity.
From the study in this research, both water content and soil volume change are recommended to be monitored during SWCC measurements and more data points to be obtained within the estimated transition zone. SWCC variables such as air-entry value instead of SWCC fitting parameters are suggested to be correlated with soil properties.
